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(54) B6WO*iW3 ttftwuras* 



(57) [B«3 




1 

a, mmmkmzGt&mnm&wgimzis^ 
x. 

c mm 2 1 m$m i iimnmmm%wkm£t5 \ * 

hzb *ft®ti'mTAmm%WMW. 

i mm 3 1 mm i xiz 2 m<mmwmmm 

izti^X. 

&®%mi,zmn*m^%mizftixmmt:ii 
a. 

[ mm) mmi. 2x«3E«<o«m«6«« 

ismmmizttm* tth z 1 imttzmmm 

im#5] mmimcDmnm%w&miz}5^ 
x, 

«s§ # ss!W§SBfc^i!*£*r*-& r t 

imm] m^4mm<Dm4nmmmmzi5^ 
x. 

fitZltX*.mi,Z%&Zit&tdib<n#4 y-b. 

^zrzfrco&mym^mwfgb , 
as&mssa. 

HS*«8] »*JB1» 2. 3, 4, 5X(i6iea^ 
Sf&EUKIiSBi:, 



(2) SBBT1 0-308230 

2 

MB^-f y-x'm$#fcim*m&z&®mmzm 
i-&tzfr<D&mm.mtemb . 

10 (wntt^ftttsfffc. . 
#x7)gmmmb &am&zk zmbt&mn 

[W*JH9] 11*311, 2. 3, 4 S 5Xtt6E»*> 

20 y-Tf&zvtmwm&m'gm&izm 
titzfrcD&nmmmtefflgb . 

OflBMHMXttteEtf i: , 

mmsxt &mt& z b zmmbtmmmm 
sssa. 

[W*JB10] I«*JS1. 2. 3, 4, 5Xl36fa« 

inE*^ 5-Tj^s*fcfnE*iBRtimB»s»iiiioas 
atc«*&-rs^yxo^EHRffl*^«i&iB«t , 

sswft&iEf t zm-th z b zmmbi-mmmm®. 
[000 n . 

50 tfSSteKSf&BfcflW&U ?hSS*^KKJia{c»ft*& 



3 

[0002] 

[ft#<Oftflrj3 03£»4«?tt?&m§£E^ft*f?iJfc L 

3§S7, X^x??5 3. &«gS8, x7h3WN'- 
^11. l»WMfc»3 2 . flffilEft-te^** 7?21, 
^GS92 4, 38, 66.^y7°43, 7 

3. 74, 7 5. 84, #4 %WGffl*9V9 

4 7 , 2ft7*n7 1 5 , ^%S3 3 s «BRf»*'rA 
3 5. *y^2 2, 23, 41, 42, 51, 55, 6 

4 . «:l$ljffl)#4 5, 46. 52, 63. 79, Jg»r# 
3. 57. 60. 62, 77, 78, 80. 90, 9 

2,93. Rimmmx'hh. OTtH3Srfflo-c, ; 

[00033 iOR#3 $IWt. 8Jrfj#X4 SrlBMS 
«$*LfcK«6SI7K:«*ftU, «§iSH7T'8«§slB8 

A'.x* ^21 com® 1 8cr>tmco% 
mmmz-tz. igafr#5 7(i. Mm«%f&iE£Ka&M 

*. 4fc, jO»#7 8t. ttfWi&ftti^aiBttiifta 
. iSi)fflA*-^5 9fcS^^or 1 5fci OK® 
^BS»N*-^^8 9*<^$fLl,. 

5 9T'(i. M«^«Hg^«)^. m#A4tf 

u . mE-fe xt22t mss-t 2 3 -cm Ltzmm 

m#,Jl 50b 3Ufc* V^4 1 -Cttffi LfcBMKSIffl*** 

§ ft£SB Hftf* 411 Xyi?^53W5 

ftHS (I8li-7^M) #*Sl$ftfciXK§sa8 
*>i!Mt»4 8fc:«tt3*i4. jMBr#6 2*H!tt, #4 5 

-a*-^ 1 oicffiMijffli#6 3 t^ur«nixrx4 

fc-f* fc b t>{=. IWafM»^ 3 7 9-/<-t 
1 OfcffiteU *-f 1 0-CttTtf#*4fc|JHfc 

«W^3 7«t»<0BBRilWSS-a:4C:tfcJ: 
S««^fetfflfflLT. #4"5-6TSMIJij*Jl!Sl3 1fc 



(3) ftH¥l 0-308230 

4 

ASBI$<tfca«»J«#5 2^Hl* (t**)^ ant 

&;b*>, #4 5w<-tl0\«fI|lWtt»i) COM 
fffcas-^v . 8SfifW»# 6 3 <0BHflE tHW-f 4 £ i: fc 
J: ^ 7- 6 Ttt«ffl*3l^ 3 1 Os&WW&fc'C 
£ h X 0 iZMffltl . ffiR* 5 1 T'itW 7- 6 CO* 
ffi>WR£3 *ifcBrSg<0*ft«J: 0 t> ®T Lfc£ b fctltas L 
fc*£ iCUt . M-b 5 1 T'JiM 7- 6 tofcWPfto 

8Fr#6 0 fcHBtMfricjKVTM 3 £i)#£-t!:-t #4 7- 
6 Kfflte*4 4 #4* 5 

tt. »NHI 1 5 6 Ufcttfc*^ 2 1 L 

T*SWfc:»aiS*i6. «»*5 6{4sJfxr84tJ:0 
^^7-6 tcM^ni. . M«?fi%«gScOSISif#(c 
Ji. SB?*9 3»M(tllftiiH»^3 70ftb>)s * 
5-mm#4 4 fc#-f 7-a ; -^ 

1 0Ctt»L«fl!^X4«:««$*4ii:fc:J:-jri«* 
ffl*^3 1 Sr^-f 5-6X'miZith. 

20 [00 04]xi;x^^5 3^BSt«ffl*IBRtt»* 

K«Hffl8^co||57|i^Xfit*&ft) txi/x^^5 3 
COMS <-r$r*>^ K«ffl*^.ffi^«) OWffitS^ 
o-C. xi/*x^^5 3<0BiasWI!fr*it(cJ:-j-C. 
^#>&.%Ztifcm%.<r)A+-J**-#>ltb%&£ilz 

®m-t& . K®^B 8 -m, «S«^T* § rfJ^X 4 

w&x-mztih. 

30 [0005] 
tftl 3 

CH 4 + H 2 0 ^ CO + 3H 2 ( l ) 

2 \<mmm s<nmm<^mMb^h-m^Mm^ 

t*tiX\^h<r)X\ a«^7.(id/7 NM«E (fl-E«3R 

40 IMUHRlc9at$fL&. 

[00063 

[#2 3 
(•>7hSl£0 

CO + H 2 0 TO2 + H2 (2 ) 

y7h3 y^'-^ l it i 0 , i»«^+«-lMkft« 

««ft{i. msMftntzfr. v>wB$mm.mzit«x 
so i x—mmmmtfTW wxwm v » ^-^km^x 



(4) 

5 

mm) 3W^swta>wHfc»3 2fc:afe*i, saw 

x4>0-i*ffc88R# ( 3 ) rtfcTirf SiBfci 92§1+<D 
[0007] 

C 0 + 1/2 Oa -»C0 2 (3) 

PPmSK4Tffi«S*U. -IMItfaHHRRfl^Sa 
6 7(4. jBBr#8 0j&BBtT, ffi«rnri5t:J:"3a 10 
«WMfcH3 2lCttlfr*4. »Ka3 2V)^ 

Mfc&l. J: 3 8fti!HK&3 2 fciBfcSMMf 

Xtt, W&$s6 6 T'*^*sS5?te<gil§*6 5 1 IX® 
*Lfc» (BM*ffi^WIISJI»H«ft^)fHliiftK*»8 
0 °C t ffiv tfyfc ) , |f«t;w ?7?2l w^^ffi 

x7 h 3 yA-* l l afflntf*«>HVilKBBHI 7 (i 
'JIM UiM ?yWx^^f«K(5C 

Hl^flBMI) fc a«y«P# 5 4 <0BME 'J 

[ 0 0 0 8 J -tf , aWM***** 7^21 OttftJW 
«2 0fcli. a»r#7 7tBIWtS«ynT15*ffl^T 30 
tt Oa^'^m 1 7 £fS«ffl2^ l 6 1 LX&tett . 

$mm£%, 1 6 comm. . rna-t v*r 2 2 1 m^-t v 

■9-2 3 T-^JiJ LfcflSH«ft{iJ^ 5 0 *»fc**>RjfcS fit: 

mmmiai) 5 o tgtfi*jw#4 ems. 

*>0H«£WBU j»H«fftaj*5 0t:a^fcfilKi|iJ» 
■f*. «fflm«!-b^X^-y^2 lOffifflff 1 8XI*. 
( 4 ) sWc^RlSfc: J: 0 . 

[0009] 40 
(fl$MK&) 

H 2 -»2H' +2 e- (4 ) 

7m4*>imM'Kl 9«>i*jS£i£lJcU IM^IS2 0 

^sotL-cjRoajsfis. mamiox-ii. (5) 

[0010] 50 



mm*? 10-308230 

6 

2H* +1/2 O2 +2e- -H2 O (5) 
( 4 ) &b ( 5 ) btf>l b . *WW£ift-fe/l** 7 
7 2 1 •co^WBRfcli s ( 6 ) mz^tyHm t ®m> 

[00 1 1 3 

Hz +1/2 O2 -*Hz O (6) 

«tfcJ:oT#feiifc»IWftaj* 5 0(4, XM8S2 

ftW2 5Ctt»&§^&. »4fiS18r(4, ®MtiX*<7) 
fcmifeX (4 ) «ti^Lfc«*RiSTf|l«S*l**>ft 

xm< . ^«cco8 0 %gjg«*3i* { ffl^tii»^'tn'#> 

I.. ^00^2 0%c07j<^*<. 5fc&jS5*#i: LTflHW 
DW^l 3 -1*1(4. ASfElfil 8T&fl# 

#aw*fc*>ra*. 5ft»B****triii»RS»^ 1 

3(4. &M&MA-+9«*&$ft. /^-tlflHt 

«raSB8<oac«a54 8fc:^6se3l*«A4. ^tOTt^, 
*-9T«MH»^ 1 3+^*^38Br# 
9 OfcRHtTSSl^nr 1 5t«fc "3flt»LfcflS««2gSR 
1 2tht(c^§ii:l.rttcJ: , 9, &ftg580i&ft 

SP4 8<7)ias^i&^7 0 o*csjg^t'#?ati.. mm 
[0012] mm®*'* 1 34>c7)*R^7)<soesMR 

X 1 4li»»83 8teate*U >WKSW J ««*4 Ofc I 

xm&titzmz. mtfz3 9tix*$&izMtiizti 

h. ««*4 0 4:aaHI*6 5tt^>'7'7 4fc:J:05K-f9 

[0013] ( 6 ) «Cjj?Lfc««RJ»i?a!feR^C* 
SOT. *fl**t^**>y?2 lOittKfcL %mB#H 

i> t . ««f« 1 9 <r>jm* * y&**tf 
wtvmz 0 a < * 0 »#ffiT*<± t a . 4 *: . h 

jWSTf*. *i"C. «M^»*^y^4 7*^it?fi^ 
SI* 2 6 * Wfi^aWcflRJW? 7 5 (c i 0 -fe^x ^ -y 

^ 2 1 commme 9tzmi* mmm^ivx? ? 
9 2 1 cDttfflb®&mft?mMmmcDi)m£'fid . vm 



7 

5 <?>®m%.iwm-t& ztizx-o xmwti . amm 

•fe/kX:?-y;7 2 1 £Hifc*ffliM8*2 6tt»" 6 0K:*>* 

5 5 T-m^ffl* ? > ? 4 7 ^*tt**T*>R5g3 it£ffi 

y-t 5 5 T-m^^fflTK ? y ? 4 7 *>*ffi jW>K5£ S fl 
fcJWt«*ttfc*->fci fc fcfctM-* 2 T\ iBBf* 9 2 
3 «r»«53-£T«l!H«in** >? 

4 7 c«itt*4 4 zm&th . jB»n*&tf a** 
y-if 6 4 TS^ai*jaK^*i^§ ftfcJifrj&offl* 

[0014] ztm&mm^wtimmwM 
mmmxn. ®mmz&>s$is.m®w.miz x 

^Tfig^r 7 0 0 °C £ T'#ffi-f & OCfiBSH ( 4 iffiHUft ) 
flBWilSSBRi: LT 6 O'CO&'kia^JfflT 

I 0 0 1 5 3 *fc. 04 t^f4«M%«Jia«0S'JO^* 
ilfll<0fl|iS*5rr. *igao±5r«BEBjR«, eras 

1 . 7?2u $mm.2 4 . <gsi2§ 

3 8, #^7-4 3. 74, SWc^»i»2 7. 2^707 

1 5, msm33. mmm^^A35, -by-9-2 

2, 23. 4 1. 42. 49, 55, SSMi&iJWf 3 0 . 

4 5, 4 6, 5 2,jga/f#3, 5 7, 7 7. 78, 9 

o, mmmx-hh. h«k H3tisi-<otco(iPi- 

*. OT04£fflwt, icOta^Wflaw^Wft 
[ 0 0 1 6 ] y >-Sffi»(m?i!!3%mgg<i, flr»LfcH 

4 t6f^as*u 9 0'ct«v^46tc, ex® 

■c«a#«K0fc«>coast5iv^)-c. -toaasttw 



(5) ^iB^lO-308230 

8 

it*^** 7?2i oftfw 1 8 izmztitmnm 
wmzmmztih 1 1 i> * o-a5{i«^s7 c u 

[ o o i 7 ] ttz. mmmtfz 1 3*0*^*^0 
1 4 1 < 6 > l^wisr 

JEt J; 0**L3t^^t*O»fldHWWX3 7tt« 
«NH3 8fciM£>*U *mWWO*4 0 1 LTl$*$fl 
10 fcfWc, 9 1 Lt*«+fcttllltf<t6. <8SS* 

4 0(i, M*#«s2 7lCjI£*U «}ft&»*2 6, 
f?ffl*1^3 1 . SHREI«ffl*««3 4tffc:fi|fflSn 

[0 0 18] ^#«»2 7fr4>1M!&SJ*2 

6 $r^ffln 7 0 izm i . «m«a*/ w ^ * ^ 2 1 w 
»*fcttfficowsriffl«LT 1 9 ox:fflkizl$iMZti& 
y-t4 Lfcj»fl«ft-e;^^ -y ^ 2 l oiUPffl 

*^mw?i^!i^^T'm*^ii^ 2 7 (cms <i* . jam 

^at/E^-ky-9-4 9t^*^i?I^E7J*W^$tl 
fcBfffiwE* J: 0 ffiT Ufc i fc 5r tttli Lfc*^ttt . i 5 - 

2 7c7)E71* { ^iS^Sn?tm^E7l5rM^^^ t Sr 
«ffi-ri»^T'm7K^»b-^2 8lCtt^L, Tk^m^ 

vgjB-by-9-5 5 tSWc^«B 2 7 W 
30 *{SW*^ARJgShfe)»Jg<?)*ffl J: 0 tfiT L^i t £ 
8UBLfc*£fcli. ?Sffi-fey^5 5T-m*^flS2 7W 

h£X\ m*X>T4 3*mftZ#Xf?ifr'rtW&27 

izm*4 4 &. mmmiuz? <* 9 2 1 *> 

A>m7K^ilSs 2 7 S V %J4«*^« 

H2 7T«4$*/I:*])WW)'3%. &«mM&3 1 1 
LT«ffl-t§UWK0*^\(4, Sf«aiWXffl*3R»3 4i: 
LXWSffi 3 3 L, mfflMisZTJ* 3 5<^« 

3 6<^|06t:tt*>fL6. ^56S3 3X'mLt$m®W. 

40 3 4 5 8 ti , 2nzmzn 
h. mm*m,3itef&m&2 7frt 3 &t>hza 
x\ m&tt?mnmmnMm&m<r)Zoizwi 

m*m$S,3 1(D%i}i<?>fcMz#<< ?-t»(t**W*Sr 

[0019] ^^t^^'j y^a«!!i«m«!^m^s-C' 
m»ufcH»K^«)»«®s«!m««^«aikiBi 
mimz&'&mwzmmmz]; i»^m*^iti^7 

0 0X:^T'#}S-tl»<7){C^B$ra (4B$HSJg) i&s-r 
6 . m*#ie8-t'm Lfc**W<?5-» U*«HJJRffl 
50 Tk^t LTWfflTS v^)TJR«ffl5&*»fctt^»* 



9 

[0020] 

m*mmLtf'j?%\wxmmz%frfzu$Mmtfi& 

[002 1] 

mm^mm-htz^^m iMzmmfct&tztb 
iz*%mi. mm^^mi^^tb^'smw.. ^» 

&xs*mmm:$:ttm®mm%mimzi5^x . m 
z t z mm i *> cox'h h . 

[0022] ±IS^4t?fi%SgSCfc 

imthzbimmb-rhhox'hh. 

[0023] *fc*jHW4. ijeamm^^iatfc 

[0024] iiEfiimm^mgatfe 

Ktffc*** w b mWLtth h(OX'h £ . 
[0025] iI»WlglCfc 

tT«m$-*'C*l^«r%±S-frS^w^'f y-b, 

frmmmnrnffifrbmixj y-\,zwmmm 
zrctocowmmmt. mzm y-xmiZMfz 
mii*m&i®nmmizmt&tzfrcr><!!im*mm 

te-tztztb<mm®mifmteR'gt. g.m£%m 
UrtZ fz#><r)£SS,mm b ZMffi-tl z t mw. b 1 

&i>CDX'fo&. 

[0026] ifcawwjtt. ±§mfmm%.w£mz*> 
^x. mmvs&i'&t . *tvx9»,9i)>h<?M$mmif 
y-rt-i-x'mm^xm&zmiZithtz 

#'ty-iz®i&-r$>tzit>(Dmffi*®mi i wt. imz#4 



(6) «fH 3 F1 0-308230 

1 0 

y-x-m § #tz(m*m&z&vmmte-t& *z#> 

mMMG&mBtVk . ftftE-i^ y-x-m.^rz 
»taattl&Sfill*»fe1BIB^5-A'-tt:fl«&t4>t 

io c o o 2 7 ] t fxwmt* mmmmmmmzb 

k . iwaww^tw&K-f y-*~nz&mt>fz 
t>mm%8mizm-r hizubn^mmt &m 

t&Zb*mib-tH><OX'»>&. 

20 [ o o 2 8 ] * , ±eflm«ffin«Kac« 
y-'*-i-X'mz#x*m&z%£.zit&# 

A y-b , *EJ0a6a^aiB»*»«.BJiE^ 5-fc»8 

mm$*mmt. m&#4 &zmak 

i-izmt&tzfrmmmmtfx&tem^k. mmm 
30 m/fzzmixj y-^-i-izw&thtzfrcrymwm 

mzmthtzfr<r>&%&mmb zzm+hzb m 
mbt&hox'bi. 

[00293 *wm. #4 y-xwmmtfxzmti 
zittzb izx ^xmm&mzm%&m*m.b 
wm mizmwm®m7m%t%!iit$ ^tzb 
t, &%mwx°m&mTbhmw>mm\vmi,z± 
mnmcvm&bm&mmmzftoz b **t± 

S=S:#ffii:-fS. t^*wa»k(i, a^satcM^ 

tizx-yXs ftitrnw^mmmmxcDrnMizxh?* 
?%frt><&nmw^-i-z*mizuzzb. m? 

Mhtzibco^y-imfzb^^m^h. 
[0030] 

mmmzmmizwn-th . 0 1 k*«hb<o» 1 onse 
50 s-*Bs-r.& . m 1 «rfflv^T*»«<o» 1 nmmmmmz 



1 1 

mnmrn 8 o&ffas a & nwnwr* 4 «±k6»t* £> * 
ate. b&\,Mi*?y<7)*m%& , 85Ufciztm%&zii 

4<^»fflA-^5 9'v*tf>ttfcE'r H5rU#*4<7)ig«| 
5 9^^E* JbOiHBi* 5 7 . i&ff§g&jB 

aWS«ilBSB«ffl^-t-S«8 9<0jeSjfflA*— f 5 9 

'w&mmiLnmfi 1 8 aerate* -? fcA, mm® 

*4 1 aWHHfcJH2$l8 1 £?I£-f 7 6 „ 

m.s i rta&si sw>Mm*±Mjm*a 3 t« 

*Mtt#8 2. &Jt&!80>tt*ttl!8 5 . ^7-6*> 
<aWS«HB8<0}^l»8 5^<0K«jlS^ffl*8 6<D 

te&ttttiHF. av^9-6*»<5>^»«sia8<o»ai 

#88 iffl*-t>"0-8 7t«rfcKJWttejSjWWr«. 

[0031] mz*mmmmcoftmiz^xmwi- 
*. mntf&7 6X'Mmmm7X'i&m$:m;itim*f 
x4immmssf,8 i &m&?&. mmmssn. 

8 lttje»i#8 3S-Hllt& 1 ri:K«k-5T, fi£#7 6fc 
tt*W4. «Brfi#X4 ta5^K^kffl^m8 lliXy'x? 

?5 3i / z®tezti. zhiz&m*m§>,3 1 fca^-sii 
fc«Hc, a««8aa*»4 8fc:tttt3*i*. »#» 

2<DHfi£ (-f=3r^*>. tcm$i]«#8 

2 wan* mmmsumtM.) nmmz 

*-?v^8UM!»#8 2«B«tl«M-4i!: t J: oT 
•WW*. =5rfcs »4«&mgBofiI)i3i|5]«T'£ 

[0 0 3 23 Kfim8WK©aS4 8-C'tt. (7)^C 
CH4 +1/2 02 -CO+2H2 (7) 

( 7 ) xtzTfk ik* 9 v<mm.\vm\t. ( i ) mz 

SOT', n«*»feJftt*i*fc«><?)8c*»<— tli^ 

5T*>*. i^fcft. axs^S8<o#?a*wnat'^T 

&Sf§SH8c7)i£®g|54 8CIJ, ( 7 ) sWSrcLfc* 



(7) *Wmo-308230 

1 2 

«4 80>fflK±* <««<0#<LEBfc&*) £8H6W* 
fc*>fc, iSW34 8(i>^y«)fi|S4«8^fcEB(c»LTJ» 
*KStt**UTV^«jSi;cofl!iK:, ftWatSfctttTIBI 

KJMCfc'&JBRft ( 3 1 9 k J/mo 1 ) tt. j^VO 
*IBi«Mf RJKC J: * ®#fet (206k J/mo 1 ) f: 
10 Jt*.T£lH0T\ K«34 8tC* * y^iWMftKltMC 

ttmrnztt ixmm ix »im&iM u 
K®gf!4 8 -c ( 7 ) ^fc^ * xmftwcmb 
( i ) ictc* in* ? y^wmLn^mzx mm% 
mcowmifct,zm%7m£*mz-£xh£\ l \ *<r> 
m. ^^y^TmmnmiZi&m^mm^ 
(?&mitKmiz£h&mzj:<omi-h<r>x\ mmm 

20 ftiOT. 1 3(i» ^-f 5-A'-t 1 Ofc 

7 1 frfc, fHWJfflSW^3 7<Oft*>0 
[0033] JSffi-fe >"9" 5 1 7 - 6 (Ofc&tf^lt) 

30 6 0^tfl^7j<,-Kyr4 3^i)^$^T^7-6t 
!S£*4 4 . iK-f 9— ><— *HMf*5tt, » 

IHtfl T««Nc5 6 tVt&ltz&tzmtiZl b LXj& 
«t»C*ajS<t*. «B*5 6tt#>'r84fc:J: l 9^9 

#6 2i3lllr#9 3 5r^(t. m#*4bX4 

5-a'-^^94 S:^ 1 1 otffilft 

[0 0 34] fiiJfiLfcidfc. iS«iSIB8<0iS»S4 8 
Tti, fHftRi&r** (7) rtfc* tfc* 

B6<fci6k:, #-f7-60»6»*»a8<O}fraHK8 5fc 
i»*KB»ffl*8 6*ttl&L. iS«IStt8<0»a]*fir 
a. K©SIS8W^aiaJ8 5S:a3JtiS@^S^ffl*8 6 
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